We report on 53 microsatellite loci for use in population genetic or linkage mapping studies in Cryphonectria parasitica . In 40 isolates collected from throughout the Northern Hemisphere, the number of alleles per locus ranged from two to 14 (mean 5.17) with gene diversity values ranging from 0.049 to 0.859 (mean 0.437). Samples from Asia were more diverse than those from Europe and North America. Most of the markers (48 of 53) were developed from an expressed sequence tag library, and hence, offer the opportunity to examine population structure or provide genome location information for specific expressed genes vs. anonymous genomic regions.
The availability of genetic markers for studying the chestnut blight fungus, Cryphonectria parasitica , has increased markedly in the last 2 years. A set of 11 codominant sequence characterized amplified region markers (Davis et al . 2005) and 13 microsatellite markers (Breuillin et al . 2006) were recently developed and used for population genetic analyses. In addition, 140 random amplified polymorphic DNA (RAPD) markers have been used for recombinational linkage mapping in C. parasitica (Kubisiak & Milgroom 2006) . We report here an additional 53 polymorphic microsatellite markers available for population genetic analyses and recombinational linkage mapping studies. These new markers are derived as an extension of the marker development done by Breuillin et al . (2006) from a combination of enriching for microsatellite motifs from a genomic library and mining an expressed sequence tag (EST) library from C. parasitica (Dawe et al . 2003) .
We identified sequences containing di-through pentanucleotide repeat motifs from approximately 4200 ORFs in an EST library available in GenBank (Dawe et al . 2003) . Using the software program sputnik (Chris Abajian unpublished; program available at http://espressosoftware.com), 152 EST clones were identified that had repeat motifs that were at least 18 bp or larger and for which the repeat motif represented at least 80% of the sequence. Primer pairs designed for eight of these clones were reported previously in Breuillin et al . (2006) . For the other 144 repeat-containing EST clones, 114 were found to be unique sequences based on multiple alignments using the software sequencher version 5.1.1 (Gene Codes). Microsatellite primer pairs were developed for these unique repeat-containing clones using the webbased software program primer 3 (Rozen & Skaletsky 1998 ; http//cbr-rbc.nrc-cnrc.gc.ca/cgi-bin/primer3_www.cgi). The general primer picking conditions were set for an optimal primer size of 20 bases and optimal thermal melting temperature (Tm) of 60 ° C. To maximize our post-PCR (polymerase chain reaction) multiplexing capacity, primer pairs were developed to produce expected amplicons 100-400 bp, in size increments of 50 bases (assuming no introns). Five additional primer pairs were developed from a genomic library enriched for (GA) n and (CA) n repeats as described in Breuillin et al . (2006) . To reduce the costs associated with primer screening and increase our post-PCR multiplexing flexibility and capacity, an M13-specific sequence (5 ′ -CACGACGTTGTAAAACGAC-3 ′ ) was added on to the 5 ′ end of each forward primer as similarly described by Schuelke (2000) . To favour 3 ′ adenylation of the forward amplified strand, all reverse primers were PIG-tailed with a 7-base sequence (5 ′ -GTTTCTT-3 ′ ) on the 5 ′ end (Brownstein et al . 1996) . For fluorescent detection, three-primer PCR was performed which included a 5 ′ dye-labelled M13-specific primer (same sequence as the M13 'tail' described above).
All 119 microsatellite primer pairs were screened against DNA from 40 haploid isolates of C. parasitica from various populations throughout the Northern Hemisphere (Table 1) *Markers from the genomic library were identified by enrichment for repetitive motifs (GA) n and (CA) n as described by Breuillin et al. (2006) . Markers from the expressed sequence tag (EST) library were identified by searching for microsatellite motifs among C. parasitica EST sequences in GenBank (Dawe et al. 2003) as described by Breuillin et al. (2006) Analyser as described by the manufacturer (Applied Biosystems). For markers less than 500 bp ABI PRISM LIZ500 was used as an internal size standard. Allele sizes were determined using the local Southern algorithm implemented by ABI PRISM genemapper software version 3.7. Due to mobility shift problems associated with the 250-bp and 340-bp bands, these sizes were excluded from all sizing calls. For markers greater than 500 bp LIZ600 was used as an internal standard. Fifty-three of the 119 (44.5%) microsatellite primer pairs screened were found to be polymorphic (> 1 allele) across the 40 isolates analysed (Table 2 ; monomorphic loci are not shown). Allele data for the 53 polymorphic loci were imported into the software program powermarker version 3.25 (http://www.powermarker.net) for further analysis. The number of alleles ranged from two to 14 (mean 5.17). Nei's gene diversity ranged from 0.049 to 0.859 (mean 0.437). Pairwise linkage disequilibrium (LD) was tested with genepop 3.4 (Raymond & Rousset 1995) . After correcting for multiple comparisons, significant LD was observed for only two locus pairs (CpSI069:CpSI073 and CpSI072:CpSI073). Although physical linkage might explain the LD observed for locus pair CpSI069:CpSI073, we can rule out physical linkage between locus pair CpSI072:CpSI073 (unpublished data).
Based on hierarchical analysis, the sample from Asia was found to be more diverse than the sample from Europe and North America. The mean number of alleles observed in Asia was 4.98 vs. 1.87 in Europe and North America. Similarly, the mean gene diversity observed in Asia was 0.522 vs. 0.246 in Europe and North America. These results are similar to those found using restriction fragment length polymorphisms (RFLPs) where greater diversity was observed in Asia than in Europe or North America (Milgroom et al. 1996) , and are consistent with C. parasitica originating in Asia, with a recent introduction into Europe and North America.
These additional markers have expanded the set of useful microsatellites now available for fine-scale population genetic analyses and recombinational linkage mapping studies. Thirty-one of these 53 markers are segregating in a mapping population (results not shown) and will be placed on a linkage map (Kubisiak & Milgroom 2006) in the near future. A majority of the polymorphic loci (48 of 53) described here were developed from an EST library, and hence, offer the opportunity to examine population structure or provide genome location information for specific expressed genes as opposed to anonymous genomic regions.
